This study examined concordance between staff ratings and direct observations of behavior in 177 nursing home residents with Alzheimer's disease. During a structured interview, the staff member who had the mostfrequent contact with each resident completed three standardized behavioral rating scales. Direct observation of behavior (60 observations per resident) was conducted concurrently by trained nonparticipant observers using a structured timesampling technique. We found moderate agreement between the two sources for the occurrence of 12 target behaviors during the monitoring period, but generally low agreement regarding the frequency of these behaviors. Discrepancies regarding occurrence of behavior were non-random with a higher rate of detection by direct observation. Thus, the practical advantages of staff ratings of behavior in institutional settings may be partly offset by some reduction in the accuracy of enumeration.
B
EHAVIORAL disturbances are common among persons with Alzheimer's disease (AD), particularly among residents of nursing homes, and are a primary outcome measure in many studies conducted in these settings. Two general methods to assess behavior in long-term care facilities are by using indirect measures such as staff ratings and by direct observation of behavior. Staff rating measures have been widely used (Baumgarten, Becker, & Gauthier, 1990; CohenMansfield, Marx, & Rosenthal, 1989; Helmes, Csapo, & Short, 1997; Ryden, Bossenmaier, & McLachlan, 1991) and have the practical advantages of being unobtrusive and inexpensive to obtain. However, staff ratings are subject to many sources of measurement error. Most staff rating instruments provide limited information on the frequency and duration of behaviors, and some do not have well-standardized item definitions, probes, reference periods, and response categories. Because most staff ratings are done retrospectively, they are prone to errors in recall, and there is limited opportunity to identify the context or stimulus conditions associated with specific behaviors (i.e., location, time of day, interaction with staff or other residents). The greatest difficulty with staff ratings, however, is that they are based on unstructured patterns of observation that are not uniform across raters or subjects. Staff ratings of behavior are influenced by the nature and amount of staff-resident contact, and this contact is substantially affected by care-related activities, including activities related to managing behavioral disturbances.
Use of staff behavioral ratings in research requires an understanding of the magnitude of measurement error associated with this method; yet, there have been few systematic attempts to evaluate the concurrent validity of staff rating methods of behavioral assessment. The optimal criterion for assessing concurrent validity of indirect measures is direct observation of behavior by trained nonparticipant observers, provided that the target and criterion measures assess identical behaviors in the same situations and over the same time frame (Foster & Cone, 1995; Suen & Ary, 1989) . Systematic direct observation of behavior affords a high degree of control over the content, timing, and methods of data collection. Observable target behaviors can be precisely specified, observers can be trained to minimize bias, and validity can be enhanced by designing a sampling scheme to obtain a representative sample of target behaviors. An important advantage of direct observation compared to staff ratings is the ability to include both staff and resident in the observation and elimination of bias inherent in ratings by staff who are directly interacting with residents. The major disadvantages of direct behavior observations are that they are more expensive, more intrusive, and thus more likely to elicit reactions from residents and staff; also, they are less practical for measuring the frequency of rare behaviors such as physical aggression or sexually inappropriate actions.
Although direct observation methods are being used more frequently to collect behavioral data in persons with AD (Bridges-Parlet, Knopman, & Thompson, 1994; Burgener, Jirovec, Murrell, & Barton, 1992; Burgio et al., 1994; Cohen-Mansfield, Werner, & Marx, 1989; Hurley, Volicer, Hanrahan, Houde, & Volicer, 1992; Lawton, Van Haitsma, & Klapper, 1996; Lucero, Hutchinson, Leger-Krall, & Wilson, 1993) , comparisons of staff ratings and direct observations in the same settings are uncommon and are limited to a narrow range of target behaviors. A study of affect (Lawton et al., 1996) and a study of physically aggressive behavior (Bridges-Parlet et al., 1994) in nursing home residents with AD found only moderate correspondence between staff ratings and direct observations by trained observers. This report examines concordance between staff rating and direct observation methods for multiple target behaviors among nursing home residents with AD and includes both positive/ functional (normatively appropriate) and negative/disruptive (inappropriate) behaviors. For each resident, standardized behavioral rating scales were completed during a structured interview with the staff member who had the most frequent contact with the resident during the observation period. Direct observations (60 per resident) were concurrently completed by nonparticipant observers using a timesampling procedure. This is primarily a descriptive report intended to identify areas of agreement and disagreement between the two methods. As noted by Foster and Cone (1995) , comparing the scores produced by indirect measures to direct observational measures of behavior "provides important evidence for representational validity, even if the observations cannot be considered 'pure' enough to establish accuracy" (p. 257).
METHODS

Participants
This study was carried out at one center of a 10-center National Institute on Aging project to examine the effectiveness of special care units for persons with Alzheimer's disease. As part of a larger longitudinal study, we used both staff rating and direct observation measures to gather comprehensive behavioral data. Study participants were AD patients residing in two nursing homes in the metropolitan Chicago area: a 256-bed facility with three 30-bed units designated for persons with dementia (special care units), and a 235-bed facility with five units but without designated units for persons with dementia (traditional units). All persons who were residing on one of the three special care units or one of the five traditional units at the beginning of the study or who were admitted to these units over an 18-month enrollment period were evaluated for eligibility for the study. Because the etiology of dementia can significantly affect behavioral outcomes, this study was restricted to persons with probable Alzheimer's disease. In addition, inclusion criteria were established that would minimize ceiling and floor effects and permit us to measure meaningful change in primary longitudinal outcomes.
To identify the study sample, all residents of the eight study units 65 years of age and older were assessed with the Mini-Mental State Exam (MMSE; Folstein, Folstein, & McHugh, 1975) ; those who scored 18 or less also received the Advanced Dementia Scale (ADS; Gilley, Wilson, Bernard, Stebbins, & Fox, 1990 ) and a structured neurological evaluation. Participation was restricted to residents who: (a) met diagnostic criteria for probable AD of the National Institute of Neurological and Communicative Disorders and Stroke, and the Alzheimer's Disease and Related Disorders Association (NINCDS-ADRDA; McKhann et al., 1984) , with the modification that persons with both AD and other dementing conditions were not excluded; (b) had moderate to severe dementia (MMSE =s 18 and ADS ^ 2); and (c) could achieve a minimum score on performance tests of lower extremity physical function and activities of daily living. Of 371 residents of these eight units, 361 were evaluated for eligibility; 10(2.7%) declined evaluation, 176 were not eligible, and 185 met all study criteria. Of the 185 eligible residents, 177 (95.7%) agreed to participate and formed the sample for the study. Residents of the facility with special care units (n = 87) were significantly more cognitively impaired than residents of the facility with traditional units (n = 90). The two groups were similar with respect to age, gender, and use of physical restraints and psychoactive medications. Because logistic regression analyses showed no difference in level of concordance between the two facilities (data not shown), data sets were combined for the analyses presented in this article. The mean age of the sample was 84.9 years (SD = 6.0), mean length of stay in the nursing home was 1.7 years (SD = 2.5), mean MMSE score was 8.9 (SD = 5.9), and mean ADS score was 17.6 (SD = 8.7). Scores on the MMSE and ADS measures range from 0-30 and 0-26, respectively, with lower scores indicating greater cognitive impairment. Eighty percent of the sample was female and 99.4% was White.
Measures
All data were collected by research assistants who were cross-trained to conduct the structured interviews for staff behavioral ratings and to function as nonparticipant observers. During data collection, interrater agreement was assessed between each research assistant and the project director or study coordinator at 3-month intervals for each of the three staff behavioral rating scales and for five direct observation measures (both described below). Kappa coefficients for all measures were consistently ^ .94.
Staff behavioral rating scales. -Three staff ratings were used: (1) the short form of the Cohen-Mansfield Agitation Inventory (CMAI; Werner, Cohen-Mansfield, Koroknay, & Braun, 1994) ; (2) the Depression and Withdrawal subscales of the Multidimensional Observation Scale for Elderly Subjects (MOSES; Helmes et al., 1987) ; and (3) the Activity Participation Checklist. The CMAI short form is a 14-item measure of agitated behavior, with each behavior rated on a 5-point ordinal scale for frequency of occurrence (1 = never to 5 = a few times per hour) over the previous 2 weeks. The CMAI has established psychometric properties in studies of persons with AD; for this study, Cronbach's alpha coefficient for internal consistency reliability (N = 177) was .76. The Depression and Withdrawal subscales of the MOSES consist of 13 items rated on a 4-point ordinal scale for frequency of occurrence (1 = never to 4 = often) over the previous week. The Depression subscale taps observable dimensions of depressive affect such as looking sad and depressed, and crying; the Withdrawal subscale indexes the degree of social engagement and positive time use exhibited by the resident. Cronbach's alpha coefficients for internal consistency reliability of the Depression and Withdrawal subscales of the MOSES (N = 177) were .77 and .75, respectively, and are consistent with data from studies in long-term care settings (Helmes et al., 1987; Pruchno, Kleban, & Resch, 1988) . The Activity Participation Checklist (APC) was developed specifically for the National Institute on Aging Collaborative Initiative on Special Care Units and measures participation in seven categories of activity over the previous week. These categories include: planned group social activity, unplanned group social activity, soli-tary activity, planned physical activity, planned outdoor activity, television or radio, and religious activity. Frequency of participation is rated on a 5-point ordinal scale ( 1 -5) ranging from never to daily or more often. For this study, Cronbach's alpha coefficient for internal consistency reliability (N = 177) was .73. Information for the CMAI, the MOSES, and the APC was obtained through a structured interview with the staff member having the most weekly contact with each resident (76% certified nurse assistants; 20% LPNs or RNs; 4% activity aides).
Direct observation measure of behavior. -Direct observations of residents' behavior were done by trained nonparticipant observers using a structured time-sampling technique. The direct observation measure is a paper-and-pencil recording system that was developed from methods used to observe adults in psychiatric in-patient treatment programs (Paul, 1987) and from outpatient clinical evaluation of persons with Alzheimer's disease. Codes and coding categories were first developed from clinical and empirical data, then revised during an extensive period of pretesting in samples of nursing home residents with dementia. This process of revision included specifying precise definitions for each of the codes, eliminating ambiguous wording, providing examples to clarify the range of behaviors defined by a code (including typical and rare behaviors), and identifying behaviors that were to be excluded from a defined code. Target behaviors were limited to discrete behaviors that could be reliably observed and that did not require the observer to make inferences about intent. During pretesting, decision rules were established for how to deal with particular situations, such as what to do if a resident could not be located or how to classify particular types of group activities. A training manual was developed that specified the general conduct of observers, general coding rules, procedures for following the random observation schedule, and definitions and examples for all the behavior instrument codes.
Training of the nonparticipant observers took place over a one-month period. Training began with didactic sessions on Alzheimer's disease, behaviors associated with AD, and review and discussion of the behavior observation instrument and code definitions. After the observers were thoroughly familiar with the instrument and codes, they spent two weeks in a nursing home facility conducting practice observation sessions at various times throughout the day. These practice sessions were conducted with the observers and the Project Director (J.M.) doing first, three-person and then two-person independent ratings followed by discussion of coding discrepancies. After each observer completed 70-80 practice sessions, formal comparisons of agreement between each observer and the project director were conducted until interrater reliability was greater than .90 for five consecutive observations. Once formal data collection began, interrater reliability was assessed for five consecutive observations weekly for the first month of the study and then every 3 months for the remainder of the study.
Observers were trained to be as unobtrusive as possible and to avoid interacting with staff and residents during the observation sessions. Observers maintained target subjects within view throughout the observation session, including following them off their residential units. Because the observers were present on the units for 12 hours a day over several weeks and because they were also collecting other types of research data, staff and resident reactivity to the direct observation method was low; rarely did an observation session have to be delayed or discontinued due to interruptions by staff or residents.
The final version of the behavior observation instrument (Appendix) contains 48 unique codes arrayed in seven categories that indicate both the resident's behavior (level of alertness, facial affect, behavioral ratings) and the context of the behavior (location of resident, type of activity in which resident is engaged, proximity of other individuals, and classification of individuals within 10 feet of the resident as staff, family, resident, or other). Five of the seven categories (location, directed activity, level of alertness, social proximity, individuals present) contain codes that are exhaustive; only two categories (directed activity, social proximity) have codes that are mutually exclusive. Prior to beginning each observation session, observers recorded the presence and types of any physical restraint and whether the resident was in a wheelchair. During an observation session, a single resident was observed for five consecutive minutes; each minute was treated as a discrete interval for recording the occurrence (score = 1) or nonoccurrence (score = 0) of each of the 48 coded behavior and behavior context items. Scores for each of the 48 coded items range from 0 (did not occur in the 5-minute interval) to 5 (occurred at least five times in the 5-minute interval). A code of " 9 " was used if the observer's view of the resident was obstructed so that the observer could not determine if a particular behavior or event occurred. This code was used mainly for the categories level of alertness and facial affect.
Procedures
For each resident, the three staff behavioral rating scales (CMAI, MOSES, APC) and direct observations of behavior were obtained in the same 2V2-week interval during the period from October 1992 until June 1994. Direct observation of residents was done five times per day over 12 consecutive days (excluding Saturdays and Sundays) for a total of 60 five-minute observations per resident. These 60 observations covered 17.9% of all hours (including nights and weekend days) and 1.4% of total available time in the 2V2-week interval. We used a structured time-sampling technique to determine each resident's observation schedule. Daily observation times were randomly drawn from 5 of 12 available hours; observation sessions were balanced across days so the yield from the series was five observations at each of 12 hours from 9 a.m. until 9 p.m. to avoid bias from any circadian fluctuation in occurrence of target behaviors. Typically, six to eight residents were observed in a one-hour observational block; within each observational block, residents were observed in random order using a computergenerated sequence of random numbers. Toward the end of each resident's direct observation schedule (i.e., 60 observations), a trained research assistant interviewed the appropriate nursing home staff member to complete the three staff behavioral rating scales. Potential bias in data collection was minimized by using structured observation and interview protocols, by monitoring for interrater variability at regular intervals, and by distributing the randomly scheduled direct observations and staff interviews among multiple research assistants. Direct observations on each resident were completed by at least two different observers, and no one research assistant collected all behavioral data for a single resident.
Data Analysis
Comparison of staff ratings and direct observations must consider that these two sources differ in data collection methods and in the way target behaviors are defined and scaled. To assess concordance, we selected 12 behaviors (see Table 1 ) that were common to both the staff rating and direct observation measures and for which definitions were nearly identical. Staff ratings for each of these 12 behaviors used the original 5-point ordinal scales for items from the CMAI and APC and the original 4-point ordinal scale for items from the MOSES. For analyses about the occurrence of behaviors and for logistic regression, the ordinal scales were dichotomized into "never occurred" vs "ever occurred." Direct observations from all 60 observation sessions were combined into separate summary measures for each of the 12 behaviors. The summary measure was created by scoring each observation session as a dichotomous variable with a value of 0 (behavior did not occur) or 1 (did occur), then summing across all sessions with non-missing values and dividing the sum by the number of sessions with non-missing values. The resulting score represents the proportion of 5-minute sessions in which the behavior was directly observed. For analyses about the occurrence of behaviors and for logistic regression, the direct observation summary scores were dichotomized into "never occurred" vs "ever occurred."
We assessed concordance for two kinds of outcomes: (1) whether a resident exhibited the behavior at any time during the data collection period (occurrence); and (2) the frequency of occurrence of the behavior. For each of the 12 behaviors, a 2 x 2 contingency table and either chi-square test of independence with Yates' correction or Fisher's Exact Test (if expected frequencies were less than 5 in one of the cells) were used to test whether concordance between staff rating and direct observation for the bivariate outcome of occurrence or nonoccurrence of behavior exceeded chance. Concordance between measures for the frequency of behavioral events was evaluated using Kendall's tau (3 (j b ) measure of order association (Woolson, 1987) , a test of multicategory agreement for ordinal level variables that minimizes scaling differences between variables. The value of T ft represents the proportion of all possible pairs of residents in which staff rating and direct observation were concordant minus the proportion in which the two measures were discordant (excluding ties). Staff rating and direct observation were concordant if the two approaches agreed on which of two residents exhibited the behavior more frequently. Finally, the direct observation summary score was used to estimate the number of times a discrete behavioral event (e.g., loud talking or screaming) would be expected to occur during an 8-hour shift. For a Poisson rate parameter of \ events per 5-minute interval, \ was estimated as -In (1 -summary score); rate was calculated as 12 x \ times per hour, and 8 X 12 x X times per 8-hour shift.
Logistic regression was used to examine the effect of staff presence on concordance between staff rating and direct observation of behavior. We hypothesized that the more often staff were present during the observation sessions, the more likely they would see the same behaviors the observers saw, resulting in greater agreement between staff rating and direct observation measures. For each of the 12 behaviors, separate logistic regression models were fit to test the relation between concordance and staff presence. In these models, concordance was modeled as a dichotomous variable indicating agreement or disagreement on any occurrence of each behavior, and staff presence was measured by the proportion of time staff were present (=s 10 feet of the resident) during the direct observation sessions. On a scale of 1 (never) to 4 (often). c Not discrete events.
Missing Data
Complete staff rating data were obtained for all 177 residents. For 10 of the 12 behaviors, observational data were obtained for 97.4% or more of the scheduled observation sessions. Missing data were due to inability to locate residents at the randomly scheduled observation times, or restricted access during personal care. For the two facial affect categories (smile/positive and grimace/negative), observational data were slightly less complete at 85.7% and 82.8%, respectively, due to visual interference (e.g., a resident turned away so that facial expression could not be observed).
RESULTS
Concordance: Occurrence of Behaviors
The two left columns of Table 1 (Percent Exhibiting Behavior) summarize the occurrence of each of the 12 behaviors over the 2V2-week data collection period as measured by direct observation and by staff rating. Both direct observation and staff rating measures detected substantial differences in occurrence of the various behaviors with some, such as talking/listening and smile/positive facial affect, occurring among most residents and others, such as physical aggression and swearing/cursing, occurring among much smaller proportions of residents. For most of the target behaviors, there was also a significant association (chisquare test of independence or Fisher's Exact Test) between direct observation and staff rating measures of behavior in individual residents. A chi-square statistic could not be computed for talking/listening because all the data fell into one row of the 2 x 2 table. Similarly, the power of the test to detect an association for smile/positive facial affect was low because the prevalence of the behavior exceeded 89% for both methods. Eight of the remaining 10 behaviors had chisquare statistics ranging from 25.3 to 4.2 (p =£ .0001 top «s .04), indicating that there was a statistically significant association between the measures. The only two behaviors for which the tests of association were not significant were repetitive actions/mannerisms (Fisher's Exact Test, p = .5062 ) and unstructured group activity (x 2 = 1.752, p = .1856), suggesting that the association between direct observation and staff rating measures could be explained by chance alone.
For 10 of the 12 target behaviors, direct observation identified a higher proportion of residents with the behavior than did the staff-rating measure (Table 1) . For all but 2 of these 10 behaviors (smile/positive facial affect and structured group activity), this difference in proportions was significant (McNemar's Test for Correlated Proportions, n = 177, df = 1, values ranged from 101.32 to 13.56, p . 0002), suggesting that discrepancies regarding occurrence of behavior were non-random with a higher rate of detection by direct observation. It is noteworthy that the two behaviors for which the rate of detection was higher by staff report were swearing/cursing (McNemar's x 2 = 8.48, p = .003) and physical aggression (McNemar's x 2 = 10.03, p = .001), behaviors that had a low rate of occurrence but which are among the most distressing to staff (Biirgio et al., 1994; Fisher, Fink, & Loomis, 1993; Whall, Gillis, Yankou, Booth, & Beel-Bates, 1992) . Figure 1 graphically depicts concordance between direct observation and staff rating measures for the occurrence and nonoccurrence of each of the 12 behaviors. For most of the behaviors, overall agreement was greater than 60%. As noted earlier, most disagreement concerned behaviors that were directly observed by the nonparticipant observers but not reported by staff. These data suggest that staff rating measures provided an adequate description of resident behavioral characteristics and have good specificity but are less sensitive than direct observation in detecting behavioral events.
Concordance: Frequency of Behaviors
Staff rating and direct observation measures used different scales so they cannot be directly compared, but the average frequency of behaviors can be ranked (Table 1 , right two columns) and the severity or intensity of specific behaviors among individual residents can be compared (Table 2) . It is apparent from Table 1 that the staff rating measures are much less precise than direct observation for measuring behavior frequency, and that there is less variability in staff measures. The Kendall's tau (3 (TJ measure of order association displayed in Table 2 reflects the extent to which staff rating and direct observation measures ranked residents in similar order of behavior severity or intensity. For all 12 behaviors, the two measures tended to agree more frequently than would be expected by chance; among the untied pairs, concordance was greater than discordance by 14% to 46%. However, the associations were not very high overall (T fc = .14 to .46). The degree of concordance between staff rating and direct observation measures did not appear to be related to the category of behavior (i.e., positive/functional, negative/disruptive, activity-related). For example, activityrelated behaviors had both the highest and lowest values of T 6 ( Table 2) .
Effect of Staff Presence on Concordance
Greater staff presence during observation sessions was associated with significantly greater concordance between staff rating and direct observation for only one behavior (pacing). Predicted concordance for pacing behavior was 27% with the mean amount of time (47%) that staff were present during observation sessions. The predicted concordance increased to 34% with a 10% increase in staff time.
DISCUSSION
This study examined concordance between staff rating and direct observation measures for the occurrence and frequency of various types of behavior among nursing home residents with Alzheimer's disease. We found moderate agreement between staff rating and direct observation measures regarding the occurrence of 12 target behaviors (i.e., whether a resident exhibited the behavior during the data collection period) but generally low agreement regarding the frequency of these behaviors. Most disagreement about occurrence concerned behaviors that were directly observed by the trained observers but not reported by staff. Because the measures selected for comparison had similar definitions .38*** (both include reading, games, hobbies, listening to radio, etc.) Planned group social activity 42*** Planned physical activity .40*** Planned outdoor activity 27*** Hitting, kicking, pushing, biting, scratching, aggressive spitting .38*** Screaming .36*** Cursing or verbal aggression .35*** Initiating interactions .37*** Responding to social contacts 29*** Good spirits (happy, smiling, laughing, cheerful) .33*** Pacing, aimless wandering .31*** Crying .37*** Looking sad and depressed .21** Helping other residents (physically helping or comforting)
.26*** Repetitive sentences, calls, questions, or words .26*** General restlessness, repetitious mannerisms, tapping .21** Unplanned group social activity . 14* *p = .02; **p = .0004; ***p = .0001.
of target behaviors, it is likely that disagreement reflects differences in data collection methods between the structured, time-sampled direct observations and staff ratings based on unstructured, non-random patterns of observation. Staff rating of various target behaviors may strongly reflect the degree to which these behaviors capture their attention and require their intervention or involvement. For example, staff tended to underreport some of the more positive or functional behaviors such as positive physical expressions (i.e., hugging someone; helping another resident) and residents' participation in purposeful solitary activities and unstructured group activities. In contrast, staff rating of residents' participation in structured activities was almost identical to data from direct observation, perhaps because staff are involved in getting residents to and from structured activities or in conducting the activity sessions.
Other behaviors that were underreported by staff include repetitive actions and mannerisms, negative facial affect, and pacing. Depending on the situation, these behaviors may not necessitate staff intervention and may not be noticed. Loud talking/screaming was also underreported despite the fact that this behavior is usually disruptive and often requires staff intervention. Subtle differences in the way this behavior was defined may account for this discrepancy. The staff rating measure was defined as "screaming"; in contrast, the direct observation measure included any vocalization that was excessive in intensity compared to the volume of conversational speech in the setting. This more inclusive definition may explain why direct observation detected a higher occurrence of this behavior than did staff rating. It is also possible that direct observation may be more accurate for measuring certain behavioral events. Bridges-Parlet et al. (1994) found only moderate correspondence between staff rating and direct observation of physically aggressive behaviors among nursing home residents during times when recording with both systems overlapped. In their study, 43% of directly observed physically aggressive behavior episodes were not recorded by nursing staff even though 83% of these episodes occurred in their presence. This is consistent with our results which showed that concordance did not increase with increasing amounts of time that staff were present during the observation sessions.
For two behaviors (swearing/cursing and physical aggression), staff identified a significantly higher percent of residents with the behavior than did direct observation. These two behaviors typically upset unit routines and require staff intervention or attention, making them more likely to be remembered and reported. What is not clear is whether these behaviors were indeed "overreported" by staff or whether direct observation is a less sensitive measure of these behaviors. Because episodes of verbal and physical aggression tend to occur more often during physical care (BridgesParlet et al., 1994; Gilley, Wilson, Beckett, & Evans, 1996; Nilsson, Palmstierna, & Wistedt, 1988; Ryden et al., 1991) , it is possible that some residents exhibited these behaviors during the 12-hour period from 9:00 p.m. until 9:00 a.m., when evening and morning personal care is often given and when direct observations were not scheduled. Bridges-Parlet and colleagues reported similar findings in a direct observation study of physically aggressive behavior in 20 nursing home residents. Over 6 months, each resident was observed 2 hours a day for 4 days during a one-week period (160 total hours of observation); nursing staff reported 17 episodes of physically aggressive behavior during the time when direct observations were not in progress.
Concordance between staff rating and direct observation measures was much lower for behavior frequency than for occurrence. If direct observation is regarded as the criterion measure, this means that, although staff could usually identify which residents exhibited various types of behavior, they could not distinguish between residents regarding the rate or severity of behavioral events. This suggests that staff rating measures are less useful than direct observation for measuring differences in rates of behavior between residents or for measuring within-resident changes over time.
Several factors strengthen the validity of our study results. Study participants were a representative sample of nursing home residents who met specified, structured criteria for Alzheimer's disease, not a subset of residents identified as having behavioral problems. The study maximized the validity and reliability of staff rating data by using standardized, psychometrically sound instruments that were administered by highly trained research assistants to the most knowledgeable staff. Similarly, it maximized the validity and reliability of observational data by using a random schedule of observation times and residents, by using a comprehensive observation schedule that included multiple measurements (60) over an extended time period, by carefully specifying behavior codes, and by maintaining high levels of interrater reliability. We also collected staff rating and observational data over the same time interval for each resident.
One limitation of this study was that differences in behavioral definitions may have restricted our ability to compare concordance between data collection methods. Although we studied behaviors that had comparable definitions in the staff rating and direct observation instruments, differences in interpretation may have contributed to the low concordance between measures. Another potential limitation is that we did not collect data on night shifts and on weekends. However, this would tend to bias the results toward greater staffreported occurrence of behaviors. We used an exceptionally comprehensive observation schedule that was expensive to implement. Further research is needed to determine whether a less comprehensive observation schedule can be used without sacrificing data reliability and validity.
Despite these limitations, we believe that the direct observation methods used in this study provided more accurate and reproducible behavioral data than the staff rating measures. Compared to the one-time, retrospective, global summary obtained from the staff rating measures, direct observations yielded multiple samples of behavior over a broad range of time that resulted in a higher occurrence of most behaviors than did staff rating measures. Other researchers have documented similar results for staff rating data. For example, Ryden et al. (1991) found a lower prevalence of aggressive behavior in retrospective staff ratings than in concurrent measures, although the two were significantly correlated. Bridges-Parlet et al. (1994) reported a moderate amount of missing staff rating data even though their research team had daily contact with the nursing staff. Although that study focused on a narrow range of behavior, used standardized staff recording methods, and required short recall time, missing data and underreporting of physically aggressive behaviors that occurred while staff were present were noted; the authors remarked that these problems are common when data are collected by non-research staff.
Results of this research have implications for the study of behavior in AD. Direct observation has been used by psychologists to study human behavior in a wide range of settings. Its major advantages over self-or informant-report techniques are thought to be greater precision and uniformity, and ability to separate the behavior itself from the attitudes of the persons involved in the behavioral pattern. Despite these advantages, direct observation techniques have not been used extensively in studies of older persons in general or of those with AD, specifically. Behavior problems are a common and distinctive noncognitive feature of AD that is frequently associated with burden and depression in family caregivers and with institutionalization. Behavior patterns are also likely an indicator of quality of life of persons with AD who cannot directly report this information (Hurley et al., 1992; Lawton, 1994) . As research on behavior in AD moves from descriptive studies to interventions targeted to specific behavioral problems, there will be an increased need for outcome measures that can capture meaningful change in behavior. The advantages of direct observation methods over informant report are especially important in accurately measuring individual changes in behavior. The results of our study suggest that (a) staff ratings are a moderately valid source of behavioral data but typically underestimate the occurrence of many of the behaviors of interest in nursing home residents with Alzheimer's disease, and that (b) staff ratings may not accurately measure the frequency of behavioral events. For studies that require greater precision in measuring behavioral outcomes, direct observation may be the method of choice. 
